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disk drives, or other resources, to achieve optimal resource 
utilization, maximize throughput, minimize response time, 
and avoid overload. 

In at least one embodiment of the present invention, in each 
iteration, one hundred forty-four pairs of quasi-cyclic col 
umns are chosen 400 in parallel by an affine permutation 
randomized over time, for example by the global iteration 
index and localiteration index. The groupings of quasi-cyclic 
columns are effectively chosen at random. Within each pair, 
the quality metrics of the two quasi-cyclic columns are com 
pared 402 without regard to any other pair of quasi-cyclic 
columns. 

Low-density parity-check decoding often requires numer 
ous iterations of updates to unsatisfied constraints. In at least 
one embodiment of the present invention, the decoder deter 
mine 404 if decoding is currently in the first half of global 
iterations. During the first half of global iterations, the higher 
quality quasi-cyclic column if each pair is updated 406, while 
the lower quality quasi-cyclic column receives no update. 
During the second half of global iterations, the lower quality 
quasi-cyclic column if each pair is updated 408. 
By this method, the maximum quality metric is 

(s log pe log 2 

or more generally 

(i. log t log 2 

for n quasi-cyclic columns. Furthermore, while the forgoing 
discussion specifically concerned pairs of quasi-cyclic col 
umns, the same principle applied to other groupings of col 
umns would yield a maximum quality metric of 

(i. log 4) log d 

where d is the number of columns in each grouping. 
It is believed that the present invention and many of its 

attendant advantages will be understood by the foregoing 
description of embodiments of the present invention, and it 
will be apparent that various changes may be made in the 
form, construction, and arrangement of the components 
thereof without departing from the scope and spirit of the 
invention or without sacrificing all of its material advantages. 
The form herein before described being merely an explana 
tory embodiment thereof, it is the intention of the following 
claims to encompass and include Such changes. 

What is claimed is: 
1. A method for selecting a low-density parity-check 

update candidate, comprising: 
dividing a plurality of low-density parity-check message 

columns into groups of two; 
comparing at least one quality metric of each low-density 

parity-check message column within each group; 
determining if a decoding process is in a first half of global 

iterations or a second half of global iterations; and 
updating one low-density parity-check message column in 

each group depending on the determination that the 
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4 
decoding process is in the first half of globaliterations or 
the second half of global iterations. 

2. The method of claim 1, further comprising producing 
one update candidate from each group based on the quality 
metric comparison. 

3. The method of claim 2, wherein the update candidate 
from each group comprises the column having the highest at 
least one quality metric. 

4. The method of claim 2, wherein the update candidate 
from each group comprises the column having the lowest at 
least one quality metric. 

5. The method of claim 1, wherein elements within low 
density parity-check message comprise quasi-cyclic circulant 
matrices. 

6. The method of claim 1, wherein each of the two or more 
groups comprises two low-density parity-check message col 

S. 

7. The method of claim 1, wherein the low-density parity 
check message columns are divided into groups randomly. 

8. An apparatus for selecting a low-density parity-check 
update candidate, comprising: 

a processor; 
memory connected to the processor, and 
computer executable program code configured to: 

divide a plurality of low-density parity-check message 
columns into groups of two; 

compare at least one quality metric of each low-density 
parity-check message column within each group; 

determine if a decoding process is in a first half of global 
iterations or a second half of global iterations; and 

update one low-density parity-check message column in 
each group depending on the determination that the 
decoding process is in the first half of global iterations 
or the second half of global iterations. 

9. The apparatus of claim 8, the computer executable pro 
gram code is further configured to produce one update can 
didate from each group based on the quality metric compari 
SO. 

10. The apparatus of claim 9, wherein the update candidate 
from each group comprises the column having the highest at 
least one quality metric. 

11. The apparatus of claim 9, wherein the update candidate 
from each group comprises the column having the lowest at 
least one quality metric. 

12. The apparatus of claim 8, wherein elements within 
low-density parity-check message comprise quasi-cyclic cir 
culant matrices. 

13. The apparatus of claim 8, wherein each of the two or 
more groups comprises two low-density parity-check mes 
Sage columns. 

14. The apparatus of claim 8, wherein the low-density 
parity-check message columns are divided into groups ran 
domly. 

15. A communication system, comprising: 
a processor configured for selecting a low-density parity 

check update candidate; 
memory connected to the processor, and 
computer executable program code configured to: 

divide a plurality of low-density parity-check message 
columns into groups of two; 

compare at least one quality metric of each low-density 
parity-check message column within each group; 

determine if a decoding process is in a first half of global 
iterations or a second half of global iterations; and 

update one low-density parity-check message column in 
each group depending on the determination that the 
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decoding process is in the first half of global iterations 
or the second half of global iterations. 

16. The system of claim 15, wherein the computer execut 
able program code is further configured to produce one 
update candidate from each group based on the quality metric 5 
comparison. 

17. The system of claim 16, wherein the update candidate 
from each group comprises the column having the highest at 
least one quality metric. 

18. The system of claim 16, wherein the update candidate 10 
from each group comprises the column having the lowest at 
least one quality metric. 

19. The system of claim 15, wherein elements within low 
density parity-check message comprise quasi-cyclic circulant 
matrices. 15 

20. The system of claim 15, wherein each of the two or 
more groups comprises two low-density parity-check mes 
Sage columns. 


